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Abstract of JP2000092009 

PROBLEM TO BE SOLVED: To allow each receiver 
or the like to apply communication processing to 
information with a required minimum processing 
quantity of itself in the case of multiplexing channels 
for communication through various transmission 
routes by each by adopting special arrangement for 
transmission symbols for each channel on a 
firequency axis. SOLUTION: Subcarriers are 
allocated on a frequency axis for each channel as 
shown in the following: the subcarriers for a channel 
1 are allocated with spacing of 16 kHz from a 
reference frequency fc (shown In Fig. A), the 
subcarriers for a channel 2 are allocated with 
spacing of 16 kHz from a frequency shifted by 4 kHz 
from the reference frequency fc (shown in Fig. B), 
the subcarriers for a channel 3 are allocated with 
spacing of 16 kHz from a frequency shifted by 8 kHz 
from the reference frequency fc (shown in Fig. C), 
and the subcarriers for a channel 4 are allocated 
with spacing of 16 kHz from a frequency shifted by 
12 kHz from the reference frequency fc (shown in 
Fig. D). Signals of each channel are transmitted as 
a radio wave to cause the subcarriers to be 
allocated on a radio transmission channel with 
spacing of 4 kHz (shown in Fig. E) resulting that 
signals of the 4 channels are multiplexed and 
transmitted in one transmission band. 
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>!*L/-C2©N^*J* (N«iE©ffi:E©t6l) tb. 
ifi£3nte-5'Jl/?^+-f 'JT{i-^*BifS©^^l^«:^L/ 
/cISSSt© 9^ + > *;l'©rt©ifS© 9" -fr > 4^ <!: L r jilft 

CW*^9] i«*^8IBi£©3lHltiic*jt,^r> 

im^m 1 0 ] i«^]®8iBtg©3M«m*$t>r. 

10 1SS5(©9^ + >*iU©j^«'»5j<;l'*11S9{C^fiSS#)^: 

f^. 1 i^>jKJl'^tC#5^ + >4^;l/©ix'>sH'JL'*M'<T^ 

±-c©ft-^<!;uraxo(iibfcf^K, esccw^retift: 

20 *tf5Slfi^. 

[ 1 2 ] ii*]! 8 IBig©MtliiC *s I » r . 

3^ 3 tl aiK© 9" + > ^ JU©!*? © 1 -:>© 5=- + > * ^l- €r 

C it^^ 1 3 ] mtm 8 iBtSS©jlftlStc *$ I, . 

30 miS^m 1 4 ] m^<OVzfdr + TtCjMffi'»;i<;l'35i 

m'^^mm^citiLxzoNmis^ (N«iE©f£S©^) 
[w*^ 1 5 ] m^m 1 4gB*g©sf«i{c*jt>-r . 

> 4^ Jb© -» ^"Jl-©.^ Hi L . 

[ 1 6 ] 1 4 ia«(©SfltiK fet ^ T . 

Sli«^©^J^*S«: <fc •) 9lS 3 n S -9- > u - Kc J; 

y h u- ^K:J:^3^iS3n^)i^^ss/^®©•9•>:^i^^- 
^^o. 

c©i^J'Sfi/^[E©■!^>7■^^^- h©->>5i<;uS[©S<i7= 
50 -i^iSrSfiteS-rsSM^. 
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1 8 ] 1 4fBtgCDSfi^tC:foC^T. 

[0 0 0 1 ] 
[0 0 0 2 ] 

m^tf ^ilft:&^<i:Urti. WJAtiDS-CDMA (Di 
rect Sequence-Code Division Multiple Access ) 

ti'^^ho ccDD s-CDMA:^s:rii. wmm^W^l^ 

[0 0 0 3 ] 02 TtS. St*©DS-CDMA:??S;*® 
[0 00 4] iy^TiOl-^y t:*>^gi55r'7u; f>ya^tl 

[0 00 5] c cr A:^JS^ i (fCW^ti^mm^ yl-:^ 
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h t;-A;!?^e^x.«8kbpsr^S<?:'r'5(b. n-'r-<>>/ 
g|52-C#-^^t^l/2rW-^{t3nT, W-^fbb'u'KD 
t' h h 1 6 kbps&C^C 0 . m»S3 r!£tJ^6 4 
T-ffitJ-r €)<!: . 1 0 2 4kcps (cps tiChip Per Second 

) (DfcT-y h;^ h y-AtcJic-So tS$8tr-^ h;^ h »;-a 

[0 00 6 ] tfc. mmsevmur^immmmc-^ 

[0 00 7 ] ycCC, Se^cDD S - C DMAyj^xmmUlk 

ccorn'mL^^^titc^mm^^mmLx. 

*&L/r. ^^1 4atC#6n'5>0>i5^3-KOm#«:?f 

^x^y^^z^yy'ji'T^tj^^c. ^(omwmi 4(Dmn 

h U-A^f#€>o -eur. ^CD?^-^ibt:' :. hX h 

h ';--A^ffl^i 7^cff-Sc 

[0 008] ±aiU/c 8 kbps<Z)1t$8 1' h X h »; - A 
30 1 0 2 4kcps(Dt^ .y hX h »;-A<bL/"C3^M$n-C 

c^-2)i8^cz)ft-^*. m2 8<DmiSLx^mr^m^(^iit. 

m»S 1 5 -Ci£K;»^ 6 4 ril^ffifj S . 8 kbpsOtt 
#t:'> hx h ';--A:^)n#e>ti6o $/c. ffi-^15atc:t# 
6n-&ii?J£iiri^F(DiMffitJ(^?:^{b$-t±n«. ffeCDt' 
h KDW^Rfc'':/ FX h U - AtC 4>*tSiir* €>o 

[0 0 0 9 ] ccsrotfeearti. ds-cdma:??^ 
'f±xmm&m^i^^m^^cr>\.>xmmLfcf)K tdma 

(Time Division Multiple Access ) ':^^Xf^BM:^ 
-A?rSS31±SCi}05njggr*So S2 9«. l:7U 

-AiO^xn F i*i<Dxa h 8 *-ec!:)8 AXO .y 

hxmJiiL^tl^STDMAm^(Dm^(Dl y U-A«5§ 
[0 0 10] CCr\ I b^tcKi(0&^U-h^^ 

8 khpsx $>i>m^(D 7. h^^xiimm-r^t. m 
«eiiiu- F8kbps(o:x— !fA. Btc«. -en^nxp 

h 8 kbps(Diift*tf S/c, {Hi^ h *n 6 kbps© 
50 ^-IfCCCti, Xn h 3 iXD h 4(D2 XP H>S: 



5 

Sd^r. 1 6kbps<Diifi^tT^o tfc. Bmiy-hf)^3 
2kbps<Da-1fD4C«. XP *:^ h i» h 8<D4X 

ti yV^^^X. 3 2 kbpsCDiift^tT^o CCDi^^cS 

[001 1 ] */c. OFDM (Orthogonal Frequency D 
ivision Multiplex : m^m^WL^^^m) :^(f:**S 10 

Ci/Co COi^f&itt. DAB (Digital Audio Broadcasti 
ng) ti^$tli>y'iy^)\^:t-y'^ :tWLM(,cmm^nXi.> 

*&ur. ffecDiiiftf^-^^^i^fi^bsnSo ccx<D^m 

hV-M.^^$ii:^o M^it. 1 ^i^>^oU^/cO 6 
4ksps(D->>xH';l/%. 1 8^i->*JU^3^^5'fi{fr^i. 

psx 18=1152 ksps^J^cSo 

[0 0 12] ccD^^fi{b$n/ct^>^f^vi/x h y-Zs^i. 

;^ h 3l!::7-»;x^@gS ( I FFTI118S) 2 

^Ji^^^-^ Ormnttj:^^^ C<D I F FT[p18S2 ecDHi 

[0013] ccov;i.^+^ »;rfi#^SM-r-5>jMc[)i« 

LfcWimo:>mm.^^m(Dm^^. sfi«ifflgi53 2r-<-- 
•e^-scD-e. iSii:? - y x^gsiggg (FFTHigg) 32 

[0014] C<D1f y Tl¥cD^}Mi-^«. 
5?-y-:/«:J:D §es 3 n /cBff M<D ^ 1- > ^ ;ucD > 
a3^/c->>>i<;u;^ h y-A«. hJfflttig|53 5ic#t 
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[0 0 15] C<Dfie35RcDOFDM7?StC*5C^r«. 
+ Vrmi^m^j:^^^>^)\^(Diy>4<)\^^m^Xi>C 
t(iCJ:K>0^mitmri:>tiXi.^^. Sfor. Sfili^iffl^ 

^:7-yx^^[pi8S (FFTiiiss) t*. ^^aftsnrfe 

[0016] 

Ayj^^mmLfc'\z)\^'7yj^o:>mmi^:^^M.xkt. 
mm^^m^mnLx . j£ts:^*pj^-r€>c<f:ccj:D. 
mti-- h(o^-^Bm^'^mtLxt.>i>. mmmm.^ 

^m^m^mt^cti^cjiK^. m—(DmmmMm<D^x^ 

ct^^'^m^t^^xi^^o 

[0017] L^^Orj:i^^fi>DS-CDMAy^^ict. Mim 

[0 0 18] ^^^cds-cdma:^^;^^?^^-!-^! 

^n^m^mmtmm(Dmwmmf)^smx$> n . w^^m 

[0 0 19] —7?. ±aiL/cTDMA:&ie*iifflL/cil 
1 U-ArtCD^-Y AXP hiS^r^^S^C^ 

< •rti«:^pIfiB'e«&i>;0^. Jiff MIW^c ^<Z),'=^> 631^ 

[0 02 0] S/c, ±aiL/cfie5feCDOFDM^«:iSffl 

>?KJL'«:SdSr a c i <fc 0 ^^fi>fb3!>^tf ^nrii a/c 
e*. S{i^:<>^«iAs>^-yx^»[iiffiti. ^^a^bsnr 
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m^^^. ^^^^ < <D^^s*5j2«r'* i^rm^^& 

[0 02 1 ] *^0J(DBm. ^^f)m^r<cBMU-\' 
[0 02 2 ] 

[0 02 3] CCDjifi7^i^^C<t^i. ^^•i^>4^;l/5&5^ 

[0 02 4] m2(DmM(ommy^miit. mm(D^m(^cm 

[0 02 5] comm^ii^cji^t. ^■f>^;uieg<b 
(DmK^^'>h(D^'>oxmm^m^mt>rl?>ctx. s 

[0 02 6 ] ^/c$:^?gcDiltft«^i. ftl^(Z)1f r^+i' V 
^3#-&<!:^fc«:, VTfi-^CDl ^i'>:^Jl'rt 

mmwmm(^MLX2<DNm^^ (N^jEcoffjgoiat) 

[0 02 7 ] COiifi^CCi^i, §^i'>^^;l/CDi^ff 

iy>^<Mmn(Dmmnmmxi^s$tix. 

[0 028] j^fc:^mM(o^mmt. mwLo^v-y"^^ v 

T i^m zy > >1<Vb:0^^ $ n/c V ;b ^ + ij T ft#^ § 
<bfe^^?^SS:raR|CC*fUt:2<DNm*5* (N«iEOffiS 

o^) (ommmsmx^iMmm^ i>i>(Dxs>i>. 
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[0 02 9] c<D^mmcj:^t. ^^^>:^)i(Dmm 
zy>4'^)ii)imm(Dmi&msmx^m$tix. ^^-^^^ 

[0030] 

mi'^mAr^mMiyXim'^^o 

[003 1 ] *JISgC0jff^m*5CiT«. -tzJU^^&^OM 
PS. 6 4 kbps. 9 6 kbps. 1 2 8 kbjps(D4mM(D h 

So 

[0032 ] Sg^ 1 0 1 &C|#6tlS±aiL//cC^-rtl7&^(D 
1 0 2ri?^#{t&e»a^'CC-Y>:$z-y-y%<!:'0Dr3-f^^ 

t''yh«. sx>4^vi/v.:; f>^spi 0 3cce4*&ur. 

20 ft V>;j^Vl'^'V t:*> ^T-So C crcDi^ff >'>^;U^ 

mLm±^mrsm±x(D^m^mmyt>ti ^m^i^$> 

ho 

[0 0 3 3 ] C<Dzyly^^)V'7y f>^gPl 0 3r^^ 

tifcmmiyly^^Mt. 5?;l/i^>#;l/if ASB 1 0 4 Cc«*& 

-r-Sc ^^Jbs^^j^^ii/jfASPi 0 4-e«. -ecDi^oei^ 

hCCjr^Dr Silts tf^0<Di^ly7^<)\^^M 

rii 1 2 8 kbpsCC*fjS L/cU- h ) ^C— Si-TSifliS?: 
[0 034] m2U. CCD^;l'V>d^;KDjf Att.^CD^!l 

^;l/>'>!j<;Ujf ASP 1 0 4rl¥AU/cOCD>'>/-i<';KD{4 

3 2 kbpsCDi^-^^^i. S2 CDACCir:-rcfc ^ tc, 7t(D^ly 
>d<;Ufa{C. 3'^CD^Jl'>^>jJ<;l/*Jf ALT, 1 2 8 kb 
40 psCctB^t-'S^'>^>rH5[ (Hn-^4f$) cDG3Hf^--^ic^ 

4kbps<Dti^tCJ*. S2<DBK:7Kf <fc^CC. 7C(DSV> 

ji<';ura&c, ioc7:)p?;i/i^>.i^;i/^J¥ALr. 12 8kbps 

kbps©^^CC«. S 2 (DC tCTj^-r cfc^tC. 7C(D3>'>7}<' 
;l/S(C. 1 0(D^;l/i^>5K;l/^:}f AUr. l 2 8 kbpstc 

50 2 8 kbpsCDiS^^ti. S2 OD^^-TJ: 5> tc. ^ 
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T^o (FFT) 9mU 

[0 03 5] CC-C. 5?;l/i^>;i<-;l/ifASPl 0 4r'CD5? 1 1 4CC«J&U. ;ii^^^lfi±^i2S$n/c1f 1- U T 

[0 03 6] 

[*in^A^R= (M-D)/M [0 04 0] ^J^$n/ci/>Ji<;bx|>»;-A^i. f^;^ i> 

(ccr^j 1 2 8kbps) r^f;). Di^ig^-r^^-f 7'y;^^>r^;i/^^S?:tf ccDf'x^^>:/;u$n/c 

[0 037 ] C<3[)5?;l/l^>4<Jl/#ASI5 1 0 4 ^(O^m 10 So ^'>j}<;UiiiRa5 1 1 6 illftmc5?;US^>;J<Jl/ 
ti. ^;L'>'>^1<;ucD}fA'C. h;:>^2'' }fASPl0 4 (Sl#Bg) rlf A$ti/c^;U>'>;i<;L't( 

[0 0 3 8] ^;l'Sx>;J<VU»ASI51 0 4'C5?;bt^>7j<Jl' hU-A^rig-T-l 19 0C#S. 

7:>^}fA^n/cillft>'>>i<;u&S. ^>^'A{itgs^:7 Hgpi [0 04 1 ] >'>^;bjliRa5 1 1 6 t?ffl/ii"r'E)>'>Ji^;u 

4!^a3n/ciiifii^>^vi/^jM:7-yx^^ ( i FFT) stifcm^s^^oo^ji'^^t^jKoiiLmu. Bmu-h(fC 

mt\±('CVy'=^ ^ V T:fy^Wi&Stlfc^)l^^ V rm-^ ^ C tX\ 3 2 kbps3&i6 1 2 8 kbps*rc5!){5^U- 

ft^ti. K ^ A^iraSB 1 0 7 (cm«&L'C;^f- K ^ [ 0 0 4 2 ] C CTii. 3 2 kbps;&>6 1 2 8 kbpsSrCD 

[0 0 39] c<DJ:^)k«^r^^fi$nsft-^^iS hccj:0^?n/cv'>^';ur&0. H^-e^Te^ 

•r:M 1 1 5&^S^^n/cSfi*0jSfP 1 1 2 B^t^© [0 04 3 ] 

M / 20 kbps aS^SB* OOOOOOOOOOOOOOOO 

My 21 kbpsiifS^ 0#0#0#0#0#0#0#0« 

M / S'' kbps 0»««0«««0M«0«#» 

M y 2< kbps ilft^ 0««««M«0«««««»« 

M y 2< kbps iif?^ 0«#««*##*#««#««« 



[0 044] tiiCDcfc ^ J^cilft^tf ^ C ir. {Silfcai 
[0 045] coll 1 (DSIJSCDff^SgrgiH^ L/c£ 50 



U - h <!: S Aeai U - h i J: 0 A * < -r S C 
nrC^^iS^^. 1 OCDXP hT^3 2 kbps (^;Uf>> 



n 

^^)inX^R=3/4) 1 2 8kbps ( 3?;1/>'>*';1/ 

1 2 8 kbpsCDU- hrcDfEillJi^^tf^bn. 1 U-A(D2 
h^^j^L/cSft-Cti. 2 5 6 kbps(Z)b- hSr 
(Dei^;&5tft>ti. felTfiMTS^^P-:/ H^?:Jt"^>-rc<!: 

R= 0/4 ib/ti* 1 2 SkbpsXS = 1 0 2 4 kbps(D 

isnu- v^ommffi'^mtui. lo 

[ 0 0 4 6 ] S/c. CCDUl CD^ISSco^MrittB^L/ce 

m^Mrc ;u V > !i<;i/ «:if A U /cSgf ( ^ ;w > jJ<j^ tc 

6 4kbps<DU- KDlf«ie ^ h;^ h y-ASri^fS^ 
Cir. 2oCD3^CD6 4kbps<DU- KDtS^gt'-:; hX h 

y-ACDei^;^)^. locDeii^^'Cpjter^^. mm 20 

tC, 3 2 kbpsCDU- hOia^^Cii, 4 0(D^CD3 2 kbps 

^^rnjtg-c^^o ?6ic. 9 6 kbps(D u - h 

3 2kbps©U- KOfSjMi*. 1 ocD^ii^^rtf 

[ 0 0 4 7 ] ;xic. *siHjcDii2 cD^isoo^^M^. la 5 
■fe :^^(DM^miS X A b /c^d <t L r ^ 

»3 . c (omx\t. 1 ocD^fts:?^^ 6 ^mmm^^n ^ j: ^ 

[ 0 0 4 8 ] H 5 **iSCD?fJ.^r (Z)i^m«^^^ L 

$gb:' h X h y -A;!?^ ^T- 12 1a, 1 2 1 b 1 2 
1 n^cnhtii>ii<Ot'ri>o Sffi-^1 2 1 a-'l 2 1 n 

cctfens^^-t-v^^^KDttfgt'^;; hx h y-A^i, c 40 
criililDfei^u- V(D\:^v hx h y-Aibr&D. 

^n-enj3iJ(Dri'-?^>y8i51 2 2a. 12 2b " 12 

r-f >:5^^^a«:fflmtf^>o r^>^SP12 2 
a-- 1 2 2 nr't?-^{b?n/c^^i'>^>;KDt'>:/ hX h 

y-Ati, ^n^nsiJcDi/>*i";i/Vu' t*>^SPi 2 3 

a. 1 2 3 b " 1 2 3 nCC#t$A^-^ S^^-V^^l/fibtC 
>7j<;l/--^OVt^ b->^^2ia<i:L/r«. QPSK^&Si. 8 
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[ 0 0 4 9 ] -t- >^;USCDi^>7f<;l/"7' f> 1 
2 3 a-- 1 2 3 nr'^fiS;3n/ci^fii^>?i<;Ufci. s^ig 
8S (vjl/^^^^'U^it) 12 4K:«*&L.r, l^JRCDi^V 
;j<;UXh y--A^ig^-r^o S6^i. ®^[D]3Sl2 4'e 

1 '^^-t'>^;i/4<D^i'>4^;bS^4CDi^>?j^;i/X h 

y-A?:. 1 3^^(DS^>J}<';UX h y-AtC^fft-r-SfcCD 

r-i-So 5^i'>*;n<z>^'>#;i/x h y-Aj^^^s^iajg 

1 2 4(Dffl^l 2 4 a^cff 64a. ^ >^ob 2 CDt-V^' 
;UX h y - A?!>5S^lplgS 1 2 4 (D^-?- 12 4b tcff 6 
tl. ^'t'>^Ol'3(D>->^f<;UX h y-A;0^g^lplgSl 2 
4(0^^-1 2 4 ctC»e>n. 5^1->^OU4CO-»*VUX 
h y - A;05ti-^|plgg 1 2 4 (D^T 1 2 4 d tCff^nSo 

2 4 m:i&5. 1 2 4 a 1 2 4 d ?:JiRtCjg»3WCC3i 

[ 0 0 5 0 ] S7«. c<ou^^m,(Dm^nshfcmx\ 
^x.«a7cDA. B. c. D^c^ft^^-e. -en^n^ij 

(D^i'>^^>^H. 2. 3. 4(3[)->>;i<JL'X h y-A:?;>5ff 

07©E^C7n-ri^^(?:)S^x h y-A^f#6o m 

t*. S^-t->4^;UCDX h y-A3(?5^ 3 2kbpstDU- 
tifge*:; hX h y-A(D^'>!j<;l/-C^^<b^. 12 8kb 
psCDU- V<Dmm.\:^ J hX h y - A^CtB^-T 'E>^>>3i<;U 
X h y-Ai;^c-5)o :^J:te. ^^•^>^^}V(D%y>^-)\^<om 

[0 0 5 1 ] msomm^cm^t. M^m^i 2 axm 

^$titcmmzy>^^Mt. ^>!$^A{itB->:7 hSBl 2 5 
X'^^^/^mSi^y hCcj:-5Xt5'^>:^;u«!iS <^Ci« 
ffecDX^^>:/;l/JOtffi) ^tfC\ ^©x^^>:/;U50;ii 
3n/ci^fti»;i<;U^M:7-yx^^ (I FFT) ^DtS 

1 2 6 U . iMiSiS:? - y x^J^cDvSS^JiLSt?, 
B#PJI4±&cBeS3n/ct->d^;bx h y-A*. 
±tcif ^ y T^J^^^iSasn/c-vju^^^^ y rM^ic^ 

i^-r^o ii!:7-'yx^^j[iagBi 2 6r^^5n/cff^ 

:</-K3?-YAf^JjnSei 2 7^«j^L/r:^'-Kdf^A 

[0 05 2] c<Dj:^iicmmmm$t\i>m^^^m'ri> 
fit. m^iit±Mufcmi<Dmm(0]imxisimotcm3(D 
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[0 05 3 ] CC-C^J4^i'>^;K0^fi{b*tT 

mmt. 2" (CC-C(Dn^3:iEOM^ : ip-^n = 1 . 
2. 3. 4- ••) iSS-rSCi^&^-C*. C©«^CD# 

[0054] Af^c. :^^m(Dm3(Dmm<omm^. m s 

[0 05 5 ] C cr:$:||j!te©0I|cDlS^CC«. -t^ > 
>*;H^3(Z)ttfBtf.:/ hX ffi^ 1 3 1 a. 

13 1b. I 3 I c(icmhti^i^<Dtir^o 

^0U2?!?^-en^n3 2 kbpsr^O . ^i'>^>;L'3:?!?^6 4 
[(bpsVA^t-r^o #^^-1 3 1 a-l 3 1 ciCf#^5>n 

On-f^^ >^gpi 3 2 a. 132b, 1 3 2 c CC^*& 

^mJi^<i)5'J^CtT^o :3~-f^^ >:i/a$l 3 2 a. 132 
brig^ltSn/c^i-V^oH . ^i'>;roU2(Dt:'»;» h 

f>t5^gM33a. 1 3 3 b^ce^ilt&L/r. S^1'>^o^ 
>4'>JU3(De ';; h y-AiS. 2 OCD^^J^CD h X 

S^>;J<;l/v«:; fV^'SBl 3 3 c^#t$A-^^iittc. 
[0056] S>'>d^^Uv b-> d^gp 1 3 3 a 1 3 3 

dt?v>;; f>^^n/c^fii/>^';Mi. S-^IolSSi 3 4 
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[0 05 7] c(Z)^a{b3n/c>'>4<vux h y-Ati. 

^>^A{4tB>>:7 hSBl 2 5'C^>:§<^AfirtB->:7 hw:J: 

- ( I F F T) JfLaSP 1 2 6 tC«^U. ilfrWii 

10 aI<;1/X h U - A«r, »jg^«i±CC-9*:/+ y r^^BBSS 

aSB 1 2 6 r^^Sn/di^^. K ^ A>f^»ng|5 1 
2 7CC#tjf^L/r:^'- Kl^f-/ A^Miin-r^i^tcc. .^7!)5C:f 

[0 05 8] c<Dj:^ccMi^«sn^m^*^<i-rs 
20 fflrj {m^\tmmmi^h<Dmn^^mr hm^^m x 

^jaaiur^Oiar^^o bp^. s 9 tc^-r t^sgr 

[0 05 9] &46\ C Cr«SA 1 2 8 kbps^rfei^r 
30 ^^^mv. 3 2 kbpsi 6 4 kbpsOeiHU- 

«>(D-C«3&:l^o S^-r>*;l'©ejilU- hD[kbp 

[0 06 0] 

[85:2] ei^U-hD=M/2" [kbps] 
CC-C. N=l, 2. 3 • • • • (DiECDM^. mm,^-^^ 

[0 0 6 1 ] ^/c, mi(oms^m^m.xmmi^fcQ^vh 

[0 06 2] *^escD»4<DjiifecDff$.^*. m 1 
fe. M)\^'7y5^(Dm,un.miy:^7~2>.i^cmm\^fcmt{^x 

[ 0 0 6 3 ] s 1 0 ti*^J£<D?fj«ir<7:)i^ft^^*7j^ u 

50 (Nmi:EcDMia) Ottlfi t' hx h y'-A;!^^. 
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njSJJtDjUffi^CDffiT- 1 4 1 a-- 1 4 1 n tcfi^lj^ff^n 
n-'r^>ygpi 4 2 a-r^RF-^ffc&ei^'Kl-Y^^- 
-So 

[0 0 6 4 ] COe^>.K;U'7-^ b->t5^gBl 4 3 ar^fiS 10 
2n/cjm>'>3i<^L'*3S?:7 - ( I F F T ) ^im 

cc^f^-r^o ii>'-y j^^^sspi 4 5 aT^^^^n 

/cfi#ti. rtS|55^i'>4^;UiStRS|51 4 6 arrtSP^i-^ 
tf *5n/cv;U^^ y Tfi-^^. ^fii^SgB 1 4 7 a 

[0 06 5] ^U^'^>^)i^miRU \ 4 6aCDlt^^0 
1 HC^To W©©lelSg7&^ 1 5 lCCff6n€»ft# 

•CCD{Eiib-h3^»53 2kbpsr*Sif -So CCDi*. lu 

ScDiM-^- yx^ft^ajigM 4 5 ar^a:. -y-:/+i'yr 

F^PiJ^^ 16kHz CD ^ y Tfi^->.<7)^^«iS^ 

[0 0 6 6 ] i/^.-i^VU^DigLSPl 5 2r«. CCDft^ 
tD^'>;J<;U^^J?:4fSCcS®-rS«!!:S%tfl^ 4kHz 

>?}^';U^OiIbSPl 5 2©A:^gBtCS^Ui^ciffiff$35^ C<D 
^»^h'JU^^)iILgPl 5 2r'4|plSa^n/cigffJ^^^ 40 

^tiri^'So c(Dj2:7-y x^^sn/cs^>jj<;i/>; h y 

^i^jO^ffiffl 0 r c ^ j^j: I > if :/+ y T ;u > ^ J* A 
[0 0 6 7 ] CCD>->>1<';USgOiibgPl 5 2r^0il? 

1 5 4*^m:'j-r€>:*-:7-i2.;. h;§ig^<b^»3n6o CCD 

*s. |g^-rS^i'>^Jl'CZ)JSig^:t:7-fe-> h;ti^O Hzr 50 
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1 5 3-C^#2n/ce^>7l<JU3^5»Jk:J:r>r. ^(D^'t'> 
-^^fmi.. JS^-l 5 6;()^6itfiMaSBl 4 7atc^ 

[0 0 6 8 ] #^i'>^;uriMftMS$n^fi-^(7)t^Jzl 

2 8kbpst?. C<D 1 2 8 kbps<D<SllU- h 
(Dr-:$??:. 4 kH zFalPiCDIt^+i' yrCcJ:€>'r;U^ 

4ooiiftti;0^e)ioc7:)G?^^ilc^:i^fflL/r. -^n-eti 

<Dj*fi«:?&^6ei^U- h>&^3 2kbps<D'r-^«:. CCDl 

[0 0 6 9 ] s 1 2CDA. B. c, Dti. -enen#j^ 

>^>;b3, ^i'>^oU4CD^fiff-^*^L//c^>cr)r\ ^ 
^i'^^^Jl/CDft-^^. y T3:>n 6 kHzMPicD 

yrft-^<b Lr^>^o ccr. &^^'>:^;^ 

1 2Cr>AtC7n-rcfc^^. S»i3ftSSSgiS[f C3&^6 
1 6 kH zPamiUr^O . ^i'>^;b2;&^^l 2CDB 

01 20DCtc^-rcl:'^tc. JSig^^f c?&^e>8 kHz>':7 

1 6 kHzraPSiL/r*D. 5^1- 
>^;l.4;O^01 2 CDD ^C^*r J: ^tc. iS^^f c 6 1 

2 kHz 2^:7 V{^fcmWML^m.t(^h\ ekHzHPiiU 

[0 07 0] cn6(D«^i'>4^;KDfi#;&^^i^t^ 

tc. 4kHzFapg"e-y*^=^i'yr75^i2g3n/ct^si<t/j: 

^i. -€■(D^ + >:^;^t:'Bi^3 2kbps(3!:){S§l^-^CD^t-^ 
*1 6 kHziHO-y-r^^i- yTg¥^c^j^-r^50:S/ct:fr 

[0 07 1 ] C CCti. 3 2 kbpsCDeaiU- VOm^O 

"C6 4 kbpsOfcjJI U - KDfi#<Diift«:tf ^W^CCti. 
^CDU-- h(D3ifticm^^>*i«cDiM:7-yx^^^aagP 
(C<fcO«gL^S:tfO (IP%3 2kbps<D)iff©B$iCl:b^rf$ 

(D>'>jJ<;uS«r'2fgCcjga-rn«^<. ^(D<1:^/j:<£ 

r*€>, ccDig^. #iiifi^ (ss^^is) i^m^hmm 




< 

^1 
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[0 07 2] s/c. m^iiiij^Lfcm i <omm<Dmm.x' 

[0 0 7 3] ;Xic. COJ:'5^C^Sea^2n-2>m-^«:. 

•r. T>7":^ 1 6 1 ^mm^titc^mfim^ lezx 
lit. mM<DBMmi&m^m(oiBn^^mLx. -<--xy>' 

[0 0 7 4 ] ^^?n/c>'>^f<;i';^ h y-At^. ^>^' 

hfflffiSPl 67a. 167b---*167 ntc^if&b. 

FX h y-A4ft. -eOSfte-:^ hX h y-A*S^ 
i^>:^;U#(Df rJ- FgP168a. 168b----168 

^i^>^^;US(Dtt$Bb^ -;/ hy; h V-A^-S^i>>;r-;l/St 
CDiffi^l6 9a. 1 6 9 b 1 6 9 nCC»€>o 
[0 07 5] @14{i. ^miilSS 1 6 6 -CCDA!Laor)««^§; 
immi^cn'^'rmx\ c l 
h y-Atc^m$ti/c^'f'>4^;H-^^i'>;^;l/4<D4 

i>. ^mmm i e 6 ^cDjg*^^, i e e m 

;j<;USJCffi^- 16 6a ^-S^- 1 6 6 d C?)4 OCDS^tCjlB 

^ec^O^;i€>CcbT\ 5^i'>^oHCDi^>^HVl/X h »j- 
A;&5^'T■l 66atCf#6n, ^i'>4^;U2(D5^>3j^VbX 
h ';-A3!^ffi^l 6 6 biCff ^i'>4^;U3 0i^> 

.1<;ux h 'J-A>&5^^-1 6 6 c«:f#6n. ^-f>4^;U4 
CD5>>^;l/;< h V-At^m^ 1 6 6 d tcW^nSo 

[ 0 0 7 6 ] la 1 5 ti. c(D^mim(D0i^fjkLfcm 



LO) 2000-92009 

18 

#>&5^fi{t3n/c 1 Bm^mom^^^mLxntczyy 

Mt. 4^'^>^)\y<Oiy>7i()lf)m^^tiXi<>i>o CC 

X. 1 iy>^}vm('cm(ic^m^^ i e e %<«^-r ^ 

[0 07 7] C(D<fc^tcSfftS*«^L//cC<i:r. He 
[0 07 8] '.XltC. *^HJ<Dm5 CD|liS(Dff5S§*. S 1 

Q'^m2o^mmLxmMri>o :^mmm(fC^i.^x 
ccomxitcc^xmmLtcmMcommxconBtm 

20 [0 0 7 9 ] ^T. *w-c^M-r€>ft^^coi^rHftHj-r 

S<b. CCrtilGiH^JlSr'^;^! 2 SkbpsOU- ho 
e^:«>SpI#6^C^ig6i|igCC43l^r. 3 2 kbpsCD h<Z)4 ^ 

[ 0 0 8 0 ] 0 1 6 \t:^mmmx<o^mmf&i:7ikL 

fcmx$>^^ CCXU. T>-r:M 7 l^^l^i^tltc^ 

B#r^tt±cci2g$n/ct^>j]<';u;^ h y-ACc^^T-So 

y T^fL^gpi 7 4rjitf sn^o 
[0 08 1 ] ^j^$n/ci/>jj<;b>^ h y-A«if-y hja 

40 ffigPl 7 5&C#tj^L.. ^?^^tt^:' h^afflU. ^COfflffi 

-KU. -r^- F^n/ctffgtr > FX h y-A?:^^i 

7 7^C|#^, 

[0 08 2] 01 7«. ^i'>*;UiltRgPl 7 3(D«^ 

m^7jkbfcmx$>^. ccxict. ms^(D^m(im^^^h 
?Kiifft±^c 4kHz rapi-c-y*:/^ y r :^)^at^/c^i-^?&5 

2 5 0 /i#F^A:^3tl'5>o CCD^^-1 8 1 CCfS^nSft 
42 U^^ 1 8 1 aicajge^Jt&T-Si^ttc, iiSilpI 

50 Kl 8 1 b^r/rUriiSi^-tfr-feU^^ l 8 1 atcft.^ 
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[0 08 3] C<D-feU^t> 1 8 1 aCDtt:^«. 1 
8 2tC«jt&3n'5)<i:^t6c. jlMlHlSSl 8 3^CcfcO 1 

^)\^(D$^mma(o 1 / 2 " ©B#ra (bp^ c c -c« i 2 5 

M^^o m^^tifcm^f)mw^ 1 8 2 mt&^n. mi 

SI 8 4CCiaS«$&$n^iJfc^. SJilHlSSl 8 5CCcl: 
t9 1 i^>ii<^KD^iaB#ra<Dl/4 (= 1/2' ) (D^TS 

(omm^mi^ i 9 5 ^/ruT^T- 1 9 1 ^cft e,ti^o 

^/c. 1 8 2 CDW:/^^^?:^^. »D#S 1 8 6 ^CiSS 

[0 0 8 4] */c. sg^i 8 1 tctte^i-sm-^Jc-feu^ 

1 8 1 a tmm^l 8 1 br'V>7j^';Uj#^iit«3iS 

m^m^ 1 8 3 tcj: 0 iisi ^n/cft^^&^ttists 1 s 7 20 
3e>w:?^si 8 8ccii:jg«j|i&3n^i*«:. mm 

088 1 8 9 J: 0 1 t^>r|<;KD^pB#r^CD 1/4 (=1 
/2' ) CDB#Pa (ipi^CCr«6 2. 5 ilji^n 

/cff-^;i)5ig#si 8 8tcet^i&$n. mm^com^tmm 

-e<Z>^iJCDfi-^?&^«#S 1 9 7 ^/hUrffi^ 1 9 
3tCf#?>nSo S/c. ?IP#S1 8 7<Dtii:^?ff#>&5, »n» 
gl 9 0^ciES«*&5n6<h^t^c. aiilelKl 8 9^cj: 

nmm^ntcmmimm^ i 9 otcttj&sn. Mft-^^D 
mmtm^mn^i 9 8*/M^r^T-i 9 4tcf#en 30 

'SoS^fiLgl 9 5, 1 9 6. 1 9 7. 1 9 8r«. :t 
hia?^CDffliEfi^^*Sl 9 5a. 196a. 

19 7a. 19 8 a^^6(Z)?iiEff^^^^©5n'S„ CCD 

[0 08 5] C<0^^^cm^hfc^^>^-)i'mi'Sill 
2V<Dmmm^. HI 8«:#MLT|ttH^T^o 

^T- 1 8 1 itcn^tii>m^t hxm i soAtc^r j: ^> 

liC^ ^i'>;^;H-'4CD-&1t:/^i' »;r7!?M kHzPflPi 

-c)iHCci2S$n/cfi-^*^ 2 5 0 M#raA:^j-r€»o cc 

Tii. C Oft-^CDSu^^CD 1 2 5 u^mit^k^CD 12 5m 40 

^pai^^t^tr. M»si 8 2rao>cciissLu/c4>c[) 

^Vmf)^iy2' (,crj:K>. la 1 8<DBtc5^"rj:'5tC, 
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gisi 8 8rSgL^n/cfi-^iLrt3:. miS(DD(^c^s 

[0 08 6] S/c. M#S1 8 2(DttJ:^<bUr«. 7C<D 

5e>Jc»n@gi 8 6'eJl5Sfi•^<^:»DgLb/c^>(Di. 

SfitSl 8 4r3lJgff-^ijS»L//cfcCD<!::?!)^i^3n 

So flD^gi 8 6t?jjnst3n/cfi-^iLr«. hiscd 

FCc^j^-Tcfc-^ic, ^■t'>;^;^2cD^t-^cD1t:/^-t' yr/c 

t:ttCfj:-5o iggLSl 8 4'Ci^3n/cft-^<h LTii. 0 

[0 08 7] C(DJ:^JCLrffi^l 9 1. 19 2. 19 
3. 1 9 4tCf#6n/cfi-^«. C©^^gCC*>C>rFFT 

mm (MMy - 'J x.^m}M) j&^jssnnfy^^ + ur 

0}StU7!?nft>ti'i>;J>^. S18CDD. F. GCC^xTct^ 

5^i'>:?Ol'2tC«fs[Hz]. ^•i'>4^;U3tC»2fs[H 

z]. ^1'>^;b4CCt^3fs[Hz]CD^'7-b';/ h 

^8lS1 9 5, 196. 197. 198 r. -7^0^:^.(0 
1. 1 9 2. 1 9 3. l9 4(fC^i&'ri>tii^m^t'r 
;l/ 3 » - 2 f s [Hz] , 5" > 4^ 4 cc - 3 f s [Hz](Dit 

^ mm u r to ;^ ^ f# S c <t CC ^j: S o 
[0 0 8 8] commit. ^i'>;^;l/2r«. ISiEfi-^ 
1 9 6 a r-. expC-i 2 tt (i/M x 1 ))<D(t-^5:#l 

*3^iir. ^(Dft^^^gL^i 9 arms^rsci-etf 

t>ti^o */c. ^i'>^;l/3'C^i. lilEft-^^Sfelg 1 9 
7a-C. exp(-l2 7i:Cl/MX2))(Dff#^|^^$1±t:. 

^off#?:*#si 9 7rmsL-rscirtTt>nSo s 

/c. 5^+>^^;l/4rCi. ffliEft^l^S 1 9 5 a t?. ex 

p(-l2 7r(l/Mx3))C7:)m#^^^^'lfr. ^CDM-^* 

LTTj^-rMti. 2 5 0 /isec <DP^CC^i'>;^;^3l^R 

Kts^^n-C^T- 1 9 1 . 1 9 2. 1 9 3. 1 9 4CCf#6n 
D. F. G©:6fl|ijCC7j^Tcfc^>CC, -fe h ^jg^l^X^^ii, 

y TCDI^I-CDF F TlHlSSrJfitB-r S C i;^^^ t So 
[0 08 9] C<D<t^CCbt:. ^^t-^^Jl/SiRgUl 73 



f f 
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[0 090] ic^r. mi7(iC7fkLfc^-\^>^)vmVi 

^2 0 1 a ia5S[H]g§2 0 1 b ^igffl S^>?}^";I/^ ^ 
iiLJ!LS*iSL/cMtC. «©ai52 0 2&cetJ&-rS<bft 

iC. il?S[iIg§2 0 3^CJ:0 iaiiB$pac0 1/2^Cr)B#PJ 
ilii3l^/c{i-^^«mgP2 0 2 (fCm^-r^o VS»SB2 0 

2(^. $fjtaiBP2 0 7<DW®ccj:o. mwmmtmwmm 

SI52 0 2 (Dai:^;«. ?iiSLgi52 0 4 (tcmmmi&r% ti^ 
cc. aiiipi3§2 0 5 cc<i: 0 1 ^mmmo) \/a (=iy 

2 ' ) CDB$PajSSB3 ■t±/dt^«:i^»g|S2 0 4 tCfifclSr 

-So ?S^gB2 0 4{i. ©Jiaja52 0 7<D$fJiaiCCj:J9. mW 20 

Kt?*-5o «#gP2 0 4<Oj«fittB;t?%. ^»S2 0 8t? 

'ik. «T-2 0 6 cc«*&L. ^^-2 0 6 i}^h^m<ommc 

^tC^^U/cCit?. ?||»SP2 0 2i?aSLSP2 0 4-C(D 
»n#$^iaX^^i^^«0f®O$iJffl]a52 0 7 ^cjr^p^-c. a 

[0 0 9 ns/c. ^x^i ieiii^j^-c2^i'>^oKD 
m«02occ^-r^'t'>^obStRapi 7 3^ r-it 

;^>'^'> Kft-^) 42 1x^^2 1 1 a<hii55|pIBS2 1 1 

b^^moxiy>7i<)imK^ML!iiim^mofcmc. mn 40 

g|52 1 2tc«J&-r€>i«CC. ^1^0882 1 3tcj:?) m 
iH^ra<Dl/2^ <Dffi¥rajlSi$-l±/cm-^^&?*Stg|52 1 2 

^cfitij^-r-Bo ?ll»gP2 1 2ti. $fJ®gP2 1 5cz)*iJWCcl: 

^n^ipi5§r^€>o vsstgp2 1 2cD?s^a;'3^. mwm 

m^fcm. 1 4^«*&U. 3S^2 1 4f)^him<D 

iHi8§cc«*&-rSo ^c*5. ^^2 1 6xmjE'r^:ty^ 
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yjii;^mM^m<DfmW^2 1 5«:J:€>*«SiiT. ^s^ksn 

2 5^ -I' l^^)\^c:>{t^(D^ti^ h i^-rn^&i— :^cD^ + > :^ 

[0 09 2] 3ic*>\ 1 £i^^«r(DS:^ej^ 

2 8 kbpsOiS'&^C, ST^giiU- h <b l/T 6 4 kb 

(Om.±B,m\y-V (6 4kbps) tC?tJSO;^c^ >^;l/jl 
tRSB«:iix.-C. 6 4kbps<0'7;U5^+i^i;Tft-^<i:Lri!i 
BiO/c. jliSt^Mi±(D1f:/+i' ';T*^ratt±(7:>^^>;^<■ 
tf^ 6 SCO ^ 1- > ^ Jl/ *«JR-r ^ J: ^ Ji^taS ?:tf r> r 4> 
[0 09 3] 3MtC8kbpsU:?&^1f^t<- hL/^Cl^fei- 

0 4 iiiJ2lpI8S2 0 5Ccti^T^ffia^fa^^'Jr;i'{c 

1 7 3com:^^'>^;i/^^. ^^^2 0 1 tmr^m 

[0094] fj:^. C(DmW(DmMXU. '^)lyJj^<D 
mBMmy:^v^M.(Dmx$>^tLtci)^. CCDJ:^tc^M 

BM^ti:hm^f)^iomm<D^^y^ji^^miRLx^m'r 

^^mmt. ^)i^^'^vrm^xmmo:>^^>^)i(D 

WLt& : Digital Audio Broadcasting) ^CDffeCD^Xf-A 

x\ ^mmi^m^i>y-'):r.^m^WLt{^x. i^+> 

[0095] *|%B^(D^6 CDj|if5(D?fJSg*. 0 2 

1-02 4^#MLri^H^Teo ^*gOff$^^C:fel^r 

[ 0 0 9 6 ] 0 2 :^m^o:>mB.X<DmimfSL^fr: 

^^2 2 1 a~2 2 1 ntC^^n-Sxh^ttc, 
iS-?^2 2 1 p^>'^VO •;. h^i-^^^KDt*':; h;^ ^y- 
A;&S^f 6*1^ fcCDi So &46\ CCrtS^'Wn-:; 

^•2 2 1 p^^*&-rSo $)^c. CCDeE*!]fi#(DflkK:, N 
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[0097] 2 1 a~2 2 1 ntC»6naSh^ 

^ngiJcDn-^T^^ >^'gP2 2 2 a-'2 2 2 n^«$&Lx 
!iffla*ll«»JtCtf rJ-f^^>i/S(52 2 2 a'-2 2 2 n 10 
n-enjSiJ(D2x>3j<'JUv b'>i^a52 2 3 a 2 2 3 n 

t*>i^-r^>o s/c. ^^2 2 1 pticnhini>^'^>(uv V 

[0 0 9 8 ] &^i'>^oUSC7)>^>5i<;U*7 t:->ygP2 
2 3a~223n. 2 2 3 p r^^$n/c^MV>3i^";l' 
t^. S^|p|?8 2 2 4CcfitJ&Ur. 1 20 

mmco iy > yT^JV X h y - A JCig^r ^ o C CD^-^HISS 2 

2 4 r^cDu^mmmmt. m^icim2 ©iijSscDjgsgtc^s 

c^r. aergfeBjo/c^^iHiKi 2 4<hf5]^cDiOtS^;S 
i-rsci^^-c^So s^iHi8S2 2 4 rs^ 2 n/c^ft 
s^>#ji/». yrMSgP2 2 5'ex^^>^ 

yrm-^i-r^i^s^tfor. ^f^z^tifc^jv^^^ v 
rm^^. ^MaSB2 2 6cc«jf&ur. ^giiaiSft-^^ 

l^^$n/c:i^mM-^*r>7":^2 2 7;6>6^«gi^fi^ 
[OO99]023(S. C(Dj:'?(,C^^-(X2y h^^^'>^ 

[0100] ;Xic. C(DJ: ^tciift?nSff#?rSfiT 

S2 2CC5^-ro r>f*:^2 3 l;&^g^3^n/c 40 

smMa5P2 3 2r«. m^<Dfei^iaig?ii^fe^(D{t#^ 

-X^OKft-^t*. miSO'm2CD^i'>4^;UilJRgi5 2 

3 3aS(>'2 3 3 btCtStjA^^^ ^ 1 -r^ >*;l/iSJR 

gP2 3 3 a"C^i. ^ftt* -t- >^oUCD-y- 
:/+i'yT*iUR-rS*aa?:tf^o m2(D^i'>4^JUiS 
JRgP2 3 3 b-C«. ^N'-ru v^+i- y 

r?:iilRT€>^il^tf ^^i'>^oU3ij;?gR2 3 3 

a. 23 3briijR$n/tif:/+t'yr«, ^n^nsij 

CCv;U^+i. y T*0iSgB2 3 4 a. 2 3 4 b 50 
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1- y TjQjSgP 2 3 4 a r ff 6 n/c3f h ^ :7 ^ 
r3^-Ylf2 3 5tCttt{f&-r*„ 

[0 101]CCD-f:3'7>rif2 3 5T«. P h ^ 

tf^o t^ig3n/cs^>ji<";i/t^. b'^> hJatHgp2 3 6^c« 

KgC2 3 7tC#tJ&urf^n- Kb. r^r^- 
F3n/c«at:'':;hXhy--A*^-?-2 3 8tCf#^. S 

[0 10 2] miSD^'^2CD5^-f >^WU31J;^&P2 33 a 
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